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Extent and determinants of error in
physicians’ prognoses in terminally ill
patients: prospective cohort study
ABSTRACT v Objectives To describe physicians’ prognostic accuracy in terminally ill patients and to
evaluate the determinants of that accuracy. v Design Prospective cohort study. v Setting Five outpatient
hospice programs in Chicago. v Participants A total of 343 physicians provided survival estimates for 468
terminally ill patients at the time of hospice referral. v Main outcome measures Patients’ estimated and actual
survival. v Results Median survival was 24 days. Of 468 predictions, only 92 (20%) were accurate (within
33% of actual survival); 295 (63%) were overoptimistic, and 81 (17%) were overpessimistic. Overall, physi-
cians overestimated survival by a factor of 5.3. Few patient or physician characteristics were associated with
prognostic accuracy. Male patients were 58% less likely to have overpessimistic predictions. Medical specialists
excluding oncologists were 326% more likely than general internists to make overpessimistic predictions.
Physicians in the upper quartile of practice experience were the most accurate. As the duration of the
doctor-patient relationship increased and time since last contact decreased, prognostic accuracy decreased.
v Conclusions Physicians are inaccurate in their prognoses for terminally ill patients, and the error is sys-
tematically optimistic. The inaccuracy is, in general, not restricted to certain kinds of physicians or patients.
These phenomena may be adversely affecting the quality of care given to patients near the end of life.

INTRODUCTION
Although physicians commonly have to prognosticate,
most feel uncomfortable doing so.1 Neither medical train-
ing1,2 nor published literature3,4 treat prognostication as
important, and prognostic error is widespread.2 Unfortu-
nately, prognostic error may have untoward effects on
both patient care and social policy.

Parkes showed that physicians’ predictions of survival
in 168 cancer patients were often erroneous and optimis-
tic,5 and these findings were confirmed by subsequent
studies.6-10 However, previous work has been limited by
the use of small samples of patients and of prognosticators
(typically <4), failure to examine whether certain types of
physicians are more likely to err in certain types of pa-
tients, and neglect of the possibility of different determi-
nants of optimistic and pessimistic error. We conducted a
large, prospective cohort study of terminally ill patients to
evaluate the extent and determinants of prognostic error.

PARTICIPANTS AND METHODS
Our cohort consisted of all patients admitted to 5 outpa-
tient hospice programs in Chicago during 130 consecutive
days in 1996. Participating hospices notified us about pa-
tients on admission, and we immediately contacted the
referring physicians to administer a 4-minute telephone
survey. Of the 767 patients (referred by 502 physicians),
65 did not meet the entry criteria (they were children,
were denied hospice admission, or refused to give con-
sent), and 51 died before we were notified (survival pre-
dictions would be meaningless). Of the remaining 651
patients, for 66 (10.1%) we contacted the physician only

after the patient’s death (and so could not get meaningful
prognoses), for 14 (2.2%) the physician refused to partici-
pate, and for 67 (10.3%) the physician could not be con-
tacted. We, thus, completed surveys with 365 physicians
caring for 504 patients (77.4%). Comparison of these 504
patients with the 147 excluded patients showed no im-
portant differences in patient or physician characteristics.
On June 30, 1999, we had dates of death for 486 (96.4%)
of the 504 patients. Because data were occasionally miss-
ing, not all totals in the analyses are equivalent.

We obtained the patients’ age, sex, race, religion, mari-
tal status, diagnosis, and comorbidities from the hospice.
From the survey, we obtained an estimate of how long the
patient had to live; information about the patient, includ-
ing Eastern Cooperative Oncology Group performance
status11 and duration of illness; information about the
physician, including experience with similar patients and
self-rated dispositional optimism; and information about
the doctor-patient relationship, including the duration, re-
centness, and frequency of contact. From public records,
we obtained other data on the physicians, such as spe-
cialty, years in practice, and board certification. Dates of
patients’ deaths were obtained from public death registries
or the hospices.

We divided the observed by the predicted survival and
deemed prognoses accurate if this quotient was between
0.67 and 1.33. Values less than 0.67 were optimistic prog-
nostic errors, and those greater than 1.33 were pessimistic.
We conducted analyses using different cutoff points or
more categories, as well as analyses that treated this quo-
tient as a continuous measure, but these analyses did not
contravene the results presented. To evaluate associations
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between categoric and continuous variables and the tri-
chotomous prognostic accuracy variable, we used x2 tests
and analysis of variance, respectively. We used multino-
mial logistic regression to assess the multivariate effect of
patient and physician variables on prognostic accuracy.

RESULTS
The patients had a mean (SD) age of 68.6 (17.4) years,
and 225 (44.6%) were men. The diagnosis in 326 patients
(64.7%) was cancer, in 62 patients (12.3%) it was ac-
quired immunodeficiency syndrome (AIDS), and 116 pa-
tients (23.0%) had other conditions. The mean duration
of disease was 83.5 (135.8) weeks, and the median per-
formance status was 3 (corresponding to >50% of the day
spent bedridden). The physicians had a median duration
of medical practice of 16 years; of 363 physicians, 291
(80.2%) were men; of 365 physicians, 293 (80.3%) were
board certified; and of 345 physicians, 255 (73.9%) rated
themselves optimistic. Of 358 physicians who listed their
specialty, 114 (31.8%) specialized in general internal
medicine, 71 (19.8%) in internal medicine subspecialties
excluding oncology, 61 (17.0%) in oncology, 55 (15.4%)
in family or general practice, 27 (7.5%) in geriatrics, and
30 (8.4%) were surgeons or practiced other specialties. In
the past year, the physicians had cared for a median of 5
patients with the same diagnosis and had referred a me-
dian of 8 patients to a hospice. They had known the
patient a mean of 159.2 (307.7) weeks, had 11.1 (13.9)
contacts in the previous 3 months, and had examined the
patient 14 (29) days before.

Physicians’ prognostic estimates
In only 18 of 504 patients did the physician refuse to
predict survival to us. Of the remaining 486 patients, 18
had missing dates of death, leaving 468 patients referred
by 343 physicians for analysis of prognostic accuracy. The
figure illustrates the extent of the error. The median ob-

served patient survival was 24 days. The mean ratio of
predicted to observed survival was 5.3. The correlation
between predicted and observed survival was 0.28
(P < 0.01). When an accurate prediction was defined as
between 0.67 and 1.33 times the actual survival, 92
(19.7%) of 468 predictions were accurate, 295 (63.0%)
were optimistic, and 81 (17.3%) were pessimistic. When
an accurate prediction was defined as between 0.50 and
2.0 times the actual survival, 159 (34.0%) of 468 predic-
tions were accurate, 256 (54.7%) were optimistic, and 53
(11.3%) were pessimistic. Death occurred within 1 month
of the predicted date for 195 patients (41.7%), at least 1
month before the predicted date in 214 patients (45.7%),
and at least 1 month after the predicted date in 59 patients
(12.6%).

The extent of prognostic error varied depending on
both observed and predicted survival (table). The longer
the observed survival (that is, the less ill the patient), the
lower the error; conversely, the longer the predicted sur-
vival, the greater the error.

Factors associated with prognostic accuracy
Bivariate analyses of the trichotomous accuracy variable
and patient attributes showed no important differences in
patients’ age, sex, race, religion, or marital status. How-
ever, patients with cancer were the most likely to have
overoptimistic predictions (202 [67.1%] of 301 patients
with cancer vs 37 [63.8%] of 58 patients with AIDS and
56 [51.4%] of 109 other patients) and the least likely to
have overpessimistic predictions (39 [13.0%] of 301 pa-
tients with cancer vs 13 [22.4%] of 58 AIDS patients and
29 [26.6%] of 109 other patients); AIDS patients were the
least likely to have correct predictions (8 [13.8%] of 58
patients vs 60 [19.9%] of 301 patients with cancer and 24
[22.0%] of 109 patients with other conditions). All com-
parisons were significant (P < 0.01).

Doctors’ overestimates of patient survival by observed and
predicted survival

% Overestimate in
survival (mean)

No. of
patients

Observed survival
(days)
1–30 795 251
31–90 288 130
91–180 136 49
>180 71 38
Overall 526 468

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Predicted survival
(days)
1–30 192 150
31–90 382 144
91–180 501 119
>180 1,872 55
Overall 526 468

Predicted vs observed survival in 468 terminally ill hospice patients.
Diagonal line represents perfect prediction. Circles above diagonal line
represent patients in whom survival was overestimated; those below
line are patients in whom survival was underestimated.
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Bivariate analyses of the physician attributes showed no
important differences in sex, years in medical practice,
board certification, self-rated optimism, number of hos-
pice referrals in the past year, or number of medically
similar patients in the past year. However, physicians in
medical subspecialties excluding oncology were the least
likely to give correct estimates (8 [10.1%] of 79 physicians
vs 11 [36.7%] of 30 physicians in surgery or other, 18
[26.9%] of 67 physicians in family or general practice, 24
[22.9%] of 105 physicians in oncology, and 30 [16.7%]
of 180 physicians in geriatric or general internal medi-
cine), and oncologists were the least likely to be overpes-
simistic in their estimates (10 [9.5%] of 105 oncologists vs
21 [26.6%] of 79 physicians in other internal medicine
subspecialties, 13 [19.4%] of 67 physicians in family or
general practice, 31 [17.2%] of 180 physicians in geriatric
or general internal medicine, and 4 [13.3%] of 30 physi-
cians in surgery or other). All comparisons were significant
(P < 0.01).

Among the doctor-patient relationship variables (such
as length of professional relationship, number of recent
contacts, and time since last examination), the interval
since last examination was important: overpessimistic pre-
dictions were associated with the most recent examina-
tions (7.5 days), overoptimistic predictions with the next
most recent examinations (13.8 days), and the correct pre-
dictions with the longest interval since physical examina-
tion (19.5 days; P < 0.05 for these comparisons).

The trichotomous prognosis variable was regressed on
patients’ age, sex, race, diagnosis, duration of disease, and
performance status and on physicians’ experience, sex, op-
timism, board certification, specialty, related practical ex-
perience, duration of relationship, number of contacts,
and interval since last examination (full results are available
on the BMJ website). The model showed that physicians’
prognostic accuracy was independent of most patient and
physician attributes. After other attributes were adjusted
for, however, male patients were 58% less likely to have
overpessimistic than correct predictions (odds ratio [OR],
0.42; 95% confidence interval [CI], 0.18-0.99). Physi-
cians in the upper quartile of practice experience were
63% less likely to make optimistic rather than correct
predictions (OR, 0.37; CI, 0.19-0.74) and 78% less likely
to make pessimistic rather than correct predictions (OR,
0.22; CI, 0.08-0.61). Physicians with medical subspecialty
training (excluding oncologists) were less than 6 times
more likely than geriatricians and general internists to
make pessimistic rather than correct predictions (OR,
3.26; CI, 1.01-10.67). As the duration of the doctor-
patient relationship increased, so, too, did the physician’s
odds of making an erroneous prediction. For example,
each 1 year longer that the physician had known the pa-
tient resulted in a 12% increase in the odds of an over-
pessimistic prediction (OR, 1.12; CI, 1.02-1.22). Also, as

the interval since the last physical examination increased,
the odds of a physician making a pessimistic rather than a
correct prediction decreased; each day longer resulted in a
3% decrease in the odds (OR, 0.97; CI, 0.94-0.99).

DISCUSSION
Our study of 365 physicians and 504 hospice outpatients
found that only 19.7% of prognoses were accurate. Most
predictions (63.0%) were overestimates, and physicians
overall overestimated survival by a factor of about 5. These
prognoses were physicians’ best guesses about their pa-
tients’ survival prospects, objectively communicated to the
investigators and not to patients themselves. Close multi-
variate examination showed that most physician and pa-
tient attributes were not associated with prognostic error.
The tendency of physicians to make prognostic errors,
however, was lower among experienced physicians. More-
over, the better the physician knew the patient—as mea-
sured, for example, by the length and recentness of their
contact—the more likely the physician was to err.

These findings have several implications. First, undue
optimism about survival prospects may contribute to late
referral for hospice care, with adverse implications for pa-
tients.12,13 Indeed, although physicians state that patients
should ideally receive hospice care for 3 months before
death,14 patients typically receive only 1 month of such
care.15 The fact that physicians have unduly optimistic
ideas about how long patients have to live may partly
explain this discrepancy. Physicians who do not realize
how little time is left may miss the chance to devote more
of it to improving the quality of patients’ remaining life.
Second, to the extent that physicians’ implicit or explicit
communication of prognostic information affects patients’
own conceptions of their future, physicians may contrib-
ute to patients making choices that are counterproductive.
Indeed, in 1 study, it was found that terminally ill cancer
patients who hold unduly optimistic assessments of their
survival prospects often request futile, aggressive care
rather than perhaps more beneficial palliative care.16

Third, our work hints at corrective techniques that might
be used to counteract prognostic error. Disinterested phy-
sicians, with less contact with the patient, may give more
accurate prognoses, perhaps because they have less per-
sonal investment in the outcome.17 Clinicians, therefore,
may wish to seek second opinions regarding prognoses,
and our work suggests that experienced physicians may be
a particularly good source of opinion. Finally, our work
suggests that prognostic error in terminally ill patients is
uniformly distributed. This has implications for physi-
cians’ training and self-assessment because it suggests that
there is not one type of physician who is prone to error,
nor is there one type of patient in whom physicians are
likely to err.

Obtaining prognostic information is often the highest
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priority for seriously ill patients, eclipsing their interest in
treatment options or diagnostic details.18,19 Reliable prog-
nostic information is a key determinant of both physi-
cians’ and patients’ decision making.16,20,21 Although
some error is unavoidable in prognostication, the type of
systematic bias toward optimism that we have found in
physicians’ objective prognostic assessments may be ad-
versely affecting patient care.

Elena Linden and Tammy Polonsky helped administer the survey.
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